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[57] ABSTRACT

A safety mechanism for a trigger activated dispenser which
dispenses a pressurized fluid includes an engaging piece
connected to an upper surface of a dispenser body by a
hinge. The engaging piece, the dispenser body and the hinge
are molded integrally from a plastic material and an engag-
ing groove is formed on an upper surface of a nozzle cap to
receive the engaging piece when the nozzle cap is rotated to
an “Off” position. When the engaging piece is received in
the engaging groove in the nozzle cap, the nozzle cap is
locked in the “Oil” state and the nozzle cap 1s prevented
from being rotated to any position at which liquid can flow.

4 Claims, 3 Drawing Sheets
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SAFETY MECHANISM FOR A MANUALLY
OPERATED TRIGGER ACTIVATED
DISPENSER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates t0 a manually operated
trigger type dispenser which is connected to the mouth of a
container and sucks liquid from the container into a cylinder,
compresses it and causes it to flow out by reciprocation of
a piston in cooperation with a trigger.

2. Description of the Prior Art

The problem of destroying the ozone layer 1s now a great
problem. Hence, dispensers which use no freon gas to
pressurize liquid and which 1s rather manually operated to
pressurize and force out liquid, are drawing more and more
attention. In the dispenser of this kind, a dispenser body 1is
connected by a bottle cap, for example, to the mouth of a
container which holds liquid to be dispensed and cylinder 1s
integrally formed on the dispenser body, ior example.

A trigger pivotally connected to the dispenser, for
example, and a piston reciprocates in the cylinder in coop-
eration with traction of the trigger against urging force of a
return spring. When the piston is returned from the pushed-
in position to the initial position, the interior of the cylinder
is negatively pressurized. Then, a primary valve is opened
and a secondary valve is closed. When the trigger is
released, 1t 1s returned to 1its initial position by the urging
force of the return spring and the piston is also returned to
its inital position in cooperation with the trigger. Under the
negative pressure in the cylinder, the liquid is sucked from
the container into the cylinder through a suction tube and the
primary valve as the liquid excludes residual air in the
cylinder. Upon pulling the trigger against the return spring,
the piston is pushed into the cylinder to pressurize the liquid
in the cylinder. The pressurized liquid opens the secondary
valve and flows out of the cylinder.

The liquid pressurized by the pump action of the piston in
cooperation with the trigger flows into the flowing-out
passage through the cylinder and the secondary valve. A
blind-ended nozzle cap formed separately from the dis-
penser body is conncted to the front end of the dispenser
body and a spinner (or a swirling member) is housed in the
nozzle cap. The pressurized liquid 1s swirled by the spinner
and flow-out of an orifice (or a flow-out port) formed on the
front surface of the nozzle cap.

In the dispenser of this kind, the nozzle cap is threadably
connected to the flowing-out passage of the dispenser body,
and the state of liquid flow or aliquid flow pattern is changed
by adjusting the distance between the spinner and the orifice
by rotation the nozzle cap. When, however, the nozzle cap
1§ rotated excessively in the dispenser having this structure,
the nozzle cap may be disengaged from the dispenser body
and may be lost. Further, since the liquid flow patterns
continuously change, it 1s difficult to show the relation
between the liquid flow pattems and the angles of rotation
clearly.

In order to solve this problem, there has been proposed a
manually operated tnigger type dispenser which includes a
spinner assembly fixed to the front end of the flowing-out
passage of a dispenser body and a plurality of liquid flow
controlling portions 1s formed in the spinner assembly and a
nozzle cap is not threadably connected to the spinner assem-
bly but is merely rotatably provided on it. For example, four
- liquid flow controlling portions are provided in the spinner
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assembly, for example, as disclosed in Japanese Examined
Patent Application Publication No. 54-035681. Four marks,
“High-Spray” at which completely sprayed flow is pro-
duced, “Low-Spray” at which not completely sprayed flow
is produced, “Jet-Stream” at which not swirled, straight jet
stream 1S produced and “Off”” at which the orifice of the
nozzle 1s disconnected from the flowing-out passage of the
dispenser body are indicated on the nozzle cap at angular
intervales of 90°. When the mark corresponding to the
required liquid flow pattern 1s shown on the upper surface of
the nozzle cap by rotating it, the pressurized liquid flows out
in the required flow pattern. At the “Off” mark, the nozzle 1s
set to the not flowing-out position.

Since the nozzle cap is not threadably connected although
it 1s rotatably provided in this structure, the nozzle cap is
neither disengaged nor lost. The flow patterns are changed
every time the nozzle cap 1s rotated through 90°. Thus, the
change-over of the flow patterns is ensured and the flow
patterns can be noticed clearly at a glance of the mark
showing the corresponding flow pattern.

When the use of the manually operated trigger type
dispenser is interrupted, the liquid 1s sucked up into the
cylinder, fills it and is retained in it. When the trigger is
pulled again, even a child such as a baby can pull the trigger
because the traction force of the trigger 1s not set to a large
value. If the dispenser 18 put carelessly at a position which
the child 1s accessible, the child may rotate the nozzle cap to
cause the orifice to communicate with the flow-out passage
and then may pull the trigger by mistake. The liquid which
has flowed out may enter an eye or eyes of the child or may
adhere to his or her skin, and an unexpected trouble may
occur.

A manually operated trigger type dispenser is provided
with a accident preventing safety mechanism called a child
proof mechanism in order to prevent the trouble of this kind.
In general, as child proof mechanisms are classified into two
types, one which a holing piece of a trigger 1s provided on
a dispenser body and engages an engaging hole formed in
the trigger so as to forcibly prevent swinging of the trigger
(for example, as disclosed in the U.S. Pat. Nos. 4,558,821
(Tada) and 3,927,834 (Tada). In the child proof mechanism
of a trigger lock type, the holding piece is relatively large.
When the dispenser is in use, the holding piece is not fixed
but is released, and hinders traction of the trigger adversely.
Further, the relatively large holding piece gives strange
impression and deteriorates its appearance.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a manually operated trigger type dispenser without hinder-
ing traction of a trigger during its usage and without dete-
riorating the appearance.

In order to achieve this object, the present invention
provides means for locking a nozzle cap at a not using
position. In other words, an engaging piece is connected to
the upper surface of a dispenser body by a hinge, and the
engaging piece, the dispenser body and the hinge are molded
integrally from a plastics material. When a liquid controlling
portion which disconnects the orifice of a nozzle cap from
the flowing-out passege in the dispenser body is selected, an
engaging groove with which the engaging piece 1s engaged
is provided in the nozzle cap.

In this structure, the engaging piece is engaged with the
engaging groove in the nozzle cap and the nozzle cap is
prevented from rotating in a so-called “Off”’ state. Thus,




5,535,952

3

even if a child happens to pull the trigger of the dispenser,
the liquid does not flow out and no trouble occurs, as long
as the engaging piece is engaged with the engaging groove
in the nozzle cap.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a manually operated
trigger type dispenser according to one embodiment of the
present invention with a nozzle cap locked at an “Off”
position;

FIG. 2 is a perspective view of the dispenser with the
nozzle cap unlocked; and

FIG. 3 is an enlarged front view of the nozzle cap locked
at the “Off”’ position.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment according to the present invention will be
described with reference to the accompanying drawings.

As shown in FIG. 1, a manually operated trigger type
dispenser 10 according to the present invention is provided
with a trigger 12 pivotally fitted in a lateral wall of a
dispenser body 14, for example, and held at the initial
position by a urging force of return spring (not shown).

A piston is connected to the trigger 12 so as to cooperate
therewith. The piston reciprocates in response to the swing
of the trigger 12 to perform a pumping action. The dispenser
body 14 is threadably engaged with the mouth of a container
by means of a bottle cap 15, for example. As the piston
reciprocates in the cylinder, liquid is sucked up from the
container into the cylinder through a suction tube 16 and a
primary valve, and the liquid is compressed. Then, the
pressurized liquid flows out of the cylinder through a
secondary valve and flow in a flowing-out passage formed in
the dispenser body 14. A spinner assembly is fixed to the
front end of the flowing-out passege in the dispenser body 14
and a nozzle cap 18 is rotatably mounted on the spinner
assembly.

Four different liquid flow controlling portions are formed
in the spinner assembly. Since the structure of the spinner
assembly is not the gist of the the present invention, the
spinner assembly is not described in detail in this specifi-
cation. The spinner assembly provides the following four
liquid flow controlling portions,

(1) a first controlling portion which produces a fine spray

flow formed by fully swirling the pressurized liquid;

(2) a second controlling portion which produces a not fine
Sp1ay,

(3) a third controliing portion which produces a jet stream
without swirling the pressurized liquid; and

(4) a fourth controlling portion which disconnects an
orifice (or an flowing-out port) 20 formed in the front surface
of the nozzle cap 18 from the flowing-out passage formed in
the dispenser body 14.

The nozzle cap 18 is generally rectanglar in cross-section.
An elastic inner tube having a notch is molded from plastics
material integrally with the nozzle cap 18 and fitted in the
spinner assembly so that the nozzle cap 18 is rotatably and
immovably connected to the spinner assembly.

The structure of the spinner assembly and the means of
connecting the nozzle cap 18 to the spinner assembly may be
the same as those disclosed in the Japanese Examined Patent
Application Publication No. 54-035681, for exampie.
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In this structure, the following concrete liquid flows and
the states are obtained by rotating the nozzle cap 18 through
90° in turn:

(1) fine spray (high-spray);

(2) rough spray including relatively large bubbles (low-
spray);

(3) a jet stream which is not swirled (a jet-stream); and

(4) an “Off”” state in which no pressurized liquid flow (a
not using state).

The number of liquid flow patterns is not limited to four
but can be varied by changing the number of liquid flow
controlling portions.

As understood from FIG. 2 in addition to FIG. 1, an
engaging piece 22 is connected to the upper surface of the
dispenser body 14 by means of a hinge 21, and the engaging
piece 22, the dispenser body 14 and the hinge 21 are molded
integrally from a plastics material. The engaging piece 22
can be put in an engaging groove 23 formed in the upper
surface of the dispenser body 14 as a molding trace of the
engaging piece 22.

An engaging groove 24 are formed in the nozzle cap 18
so as to receive the engaging piece 22 when the nozzle cap
18 is rotated to the “Off” position. It is preferred that the
engaging grooves 23 and 24 have such a shape that they can
securely receive the engaging piece 22 and the operator can
easily pull and remove the engaging piece 22 with the finger.
As shown in FIGS. 2 and 3, arcuated projections 24a are
formed on both sides of the engaging groove 24 and notches
26 are formed in the portions of the upper surface of the
nozzle cap 18 behind the engaging groove 24. The engaging
groove 24 has such a depth that the engaging piece 22
engages the engaging groove 24 at a level lower than the
level of the projections 24a.

The existence of the notches 26 adds an elastic force to the
projections 24a and allows the arcuated projections 24a to
guide the engaging piece 22 so that the engaging piece 22 is
received in the engaging groove 24 smoothly. Once
received, the engaging piece 22 is pushed by the projections
24a under the elastic force and is securely engaged with the
engaging groove 24. Since the lower surface of the front end
of the engaging groove 24 is chamfered, the operator puts
the finger in the chamfered portion 28 of the engaging
aroove 24 and holds the front end of the engaging piece 22
with the finger. As the engaging piece 22 is rotated upward,
it can be disengaged from the engaging groove 24 easily.

In order to facilitate engagement and disengagement, a
semispherical recess 23a may be formed on the rear edge of
the engaging groove 23, as shown in FIG. 1. The operator
may hold the front end of the engaging piece 22 with the
finger through the recess 23. The shape of the engaging
grooves 23 and 24 are only examples of the present inven-
tion. Needless to say, other shapes can be chosen.

The above-mentioned embodiment is only example which
explains the present invention and does not limit the scope
of the present invention. Needless to say, various modifica-
tions and alterations are possible as long as they fall within
the scope of the present invention.

As mentioned above, according to the present invention,
when there is a nozzle cap 18 at the not using position (“Off”
position) at which the orifice 20 is disconnected from the
flowing-out passage of the dispenser body 14, the nozzle cap
18 is locked by causing the engaging piece 22 to engage with
the engaging groove 24 of the nozzle cap 18. Even if a child
touches the dispenser 10, he or she cannot rotate the nozzle
cap 18 to the position at which the liquid flows out.
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Therefore, even if the child moves the trigger 12, the liquid
does not flow out and an trouble caused by unexpected
flowing out of the liquid is prevented.

When the engaging piece 22 is engaged with the engaging
groove 23 of the dispenser body 14, the nozzle cap 18 can
be rotated without being obstructed by the engaging piece 22
and any required liquid flow pattern can be obtained. The
engaging piece 22 is not only formed into a too small size
but also it is not exposed and does not give any strange
impression because it is received in the engaging groove 23
of the dispenser body 14.

What is the claimed is:

1. A manually operated trigger activated dispenser that 1s
provided with a safety mechanism which prevents a pres-
surized fluid from flowing from an orifice on a front surface
of a nozzle, the safety mechanism comprising:

an engaging piece connected to an upper surface of a
dispenser body by a hinge, wherein the engaging piece,
the dispenser body and the hinge are integrally molded
from a plastic material;

a first engaging groove formed in an upper surface of the
dispenser body for receiving the engaging piece;
a second engaging groove formed in a nozzle cap,

wherein the engaging piece engages with the second
engaging groove when the orifice on the front surface
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of the nozzle is disconnected from a flowing-out pas-
sage formed in the dispenser body;

arcuate projections formed on first and second sides of the
second engaging groove; and

a notch formed on an upper surface of the nozzle cap on
at least one of the first and second sides of the second
engaging groove behind the respective arcuate projec-
tion formed thereon to provide the respective arcuate
projection with an elastic force; and

the second engaging groove having a depth such that the
second engaging groove receives the engaging piece
therein under the arcuate projections.

2. A manually operated trigger activated dispenser accord-
ing to claim 1, wherein a semispherical recess 1s formed on
a rear edge of the first engaging groove.

3. A manually operated trigger activated dispenser accord-
ing to claim 1, wherein a lower surface of a front end of the
second engaging groove is chamfered.

4. A manually operated trigger activated dispenser accord-
ing to claim 1, wherein a separate notch is formed on the
other of the first and second sides of the engaging groove
behind the respective arcuate projections formed thereon to
provide the respective arcuate projections with an elastic
force.
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